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Modeling chemical evolution with a toy-model
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Valiante, Schneider, Bianchi & Andersen (2009)

tinf	  =	  tff/4	  
A	  =	  Mgas,in/2	  tinf	  

Keres et al. (2005); 
Salvadori et al. (2009)
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(Raiteri et al. 1996)
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Dust yields
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Bianchi & Schneider (2007)
 Zhukovska et al. (2008)   

dust

30 Myr

SNe

AGBs



initial conditions
(1) Spherical extragalactic HII regions 

Initial available gas mass, Mgas = 107 Msun 

dense = 1e5 cm-3
compact = 3e3 cm-3
diffuse = 1e2 cm-3

(2) Ultra-luminous-like spherical scaled-up extragalactic HII regions: 
Initial available gas mass, Mgas = 109 Msun 

dense = 1e5 cm-3
compact = 3e3 cm-3
diffuse = 1e2 cm-3

SFR = eff * Mgas / tff with eff = 0.1



star formation histories 

dense compact diffuse
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gas and stellar mass evolution 

Returned 
mass

Gas mass

Stellar mass



evolution of metals 

Metals
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evolution of dust 

Dust

Silicates
Carbon dust

Other dust



metallicities
compact dense diffuse

metallicities depend only on the assumed density and NOT on the initial gas mass:
same evolution for 107 Msun and 109 Msun models  
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dust-to-gas ratios and depletion  

dense

compact

diffuse

AGB dust

dust-to-gas ratio Carbon depletion: fdep = Mc,dust/(Mc,dust+Mc,met)



molecules
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10	  



possible improvements of the model

 Mechanical feedback: 



Mechanical feedback
mass of ejected gas kinetic energy by SN-driven winds escape velocity

conversion efficiency: 0.002 1051erg

ve2	  =	  G	  Mgas/rsize	  

Eb	  =	  ½	  G	  Mgas
2/rsize	  

107	  Msun	   Rsize	  =	  10	  pc	   Rsize	  =	  32	  pc	   Rsize=	  100	  pc	  

ve	  [km/s]	   66	   37	   21	  

Eb	  	  [1051	  erg]	   433	   134	   43	  

109	  Msun	   Rsize	  =	  46	  pc	   Rsize	  =	  147	  pc	   Rsize=	  	  460	  pc	  

ve	  [km/s]	   306	   171	   97	  

Eb	  	  [1051erg]	   9.32d05	   2.89d05	   9.32d04	  

dense:	  105	  cm-‐3	   compact:	  3x103	  cm-‐3	   diffuse:	  102	  cm-‐3	  



Outflow models: star formation histories & SN rate



Outflow models: gas and stellar mass evolution 

Returned 
mass

Gas mass

Stellar mass
Ejected 
mass



Outflow models: evolution of metals 

Metals	  

Oxygen	  
Carbon	  

no outflow no outflow no outflow



Outflow models: evolution of dust 

Dust	  

Silicates	  
Carbon	  dust	  

Other	  dust	  

no	  ouYlow	   no	  ouYlow	   no	  ouYlow	  



Outflow models: metallicities
compact dense diffuse

O	   C	  

no outflow no outflow no outflow



OuYlow	  models:	  dust-‐to-‐gas	  ra4os	  

dense
compact

diffuse

dust-to-gas ratio

no-‐ouYlow	  



Outflow models: molecules

dense

compact

diffuse

O/CO



Conclusions

Our main contribution to MODULO?
Dust Yields!

Improvements:
Accretion in MC

SN molecules


